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Sperm	  Whales	  are	  known	  to	  have	  a	  very	  wide	  geographical	  range.	  This	  species	  tend	  to	  migrate	  periodically,	  returning	  to	  the	  same	  
place	  over	  the	  years.	  They	  are	  one	  of	  the	  main	  targets	  of	  the	  Whale	  Watching	  opera<ons	  in	  the	  Azores	  Islands.	  	  
The	  aim	  of	  this	  study	  is	  to	  analyse	  the	  residence	  pa4erns	  of	  Sperm	  Whales	  in	  two	  selected	  areas	  of	  the	  Azores	  islands.	  
LIR:	  The	  probability	  that	  an	  individual	  that	  was	  iden<ﬁed	  in	  one	  area	  
at	  <me	  t,	  would	  be	  iden<ﬁed	  in	  the	  same	  area	  at	  <me	  τ+t	  later.	  	  
TP:	  The	  probabili<es	  than	  an	  individual,	  say,	  in	  area	  A	  moves	  to	  area	  B	  
between	  sampling	  periods.	  
A	   total	   of	   1133	   photographs	   of	   590	   diﬀerent	   individuals	   were	  
obtained	   during	   the	   en<re	   period	   of	   study.	   A	   rela<vely	   high	  
number	  of	  individuals	  were	  resighted	  (Table	  1)	  .	  
NT	   Resighted	  >1	  (%)	   Resighted	  >5	  (%)	   Resighted	  >10	  (%)	  
SMG	   199	   23,12	   6,03	   0,50	  
PIC	   391	   26,60	   7,16	   3,84	  
Table1.	  Sigh<ngs	  and	  resigh<ngs	  rates	  of	  Sperm	  Whales	  on	  São	  Miguel	  and	  Pico	  
Island.	  	  
The	   con<nuous	   Increase	   of	   the	   number	   of	   new	   individuals	  
with	  the	  number	  of	   iden<ﬁca<ons,	  suggest	  the	  existence	  of	  
an	  open	  popula<on,	  or,	  a	   larger	  popula<on	  of	  which	  not	  all	  
individuals	  are	  iden<ﬁed	  (Figure	  2).	  
Figure	  2.	  Discovery	  curve	  of	  new	  individuals.	  Total	  of	  the	  cumula<ve	  
number	  of	  iden<ﬁca<ons	  ploYed	  against	  the	  total	  number	  of	  individuals	  
iden<ﬁed.	  
PopulaNon	  size	   Residence	  Nme	  IN	   Residence	  Nme	  OUT	  
SMG	   30.86	   14.13	   44.82	  
PIC	   19.94	   4.12*	   5.12*	  
Table	  2.	  Mean	  residence	  <mes	  (days)	  obtained	  from	  the	  best	  ﬁ[ng	  popula<on	  
model.	  (*)Values	  with	  a	  very	  high	  Standard	  Error	  
q High	  resighNng	  probability	  suggest	  site	  ﬁdelity	  at	  a	  scale	  of	  tens	  of	  kilometers	  
q The	  study	  area	  used	  is	  only	  a	  small	  part	  of	  the	  species	  habitat	  	  
q To	  obtain	  more	  realisNc	  results	  it	  is	  necessary	  a	  much	  larger	  database	  	  
q Sperm	  whales	  diﬀer	  in	  their	  residence	  Nmes	  in	  the	  two	  selected	  areas	  
Animals	  were	  individually	  iden<ﬁed	  using	  photo-­‐iden<ﬁca<on	  
methods.	   Sigh<ng	   and	   resigh<ng	   rates	   were	   calculated	   to	  
study	  temporal	  paYerns.	  
	  
Residence	   <mes	   were	   analysed	   by	   using	   SOCPROG	   2.4	  
socware	   (1).	   The	   Lagged	   Iden<ﬁca<on	   Rates	   (LIR)	   were	  
ploYed	   against	   <me	   lag,	   	   and	   a	   series	   of	   popula<on	  models	  
were	  ﬁYed.	  Moreover	  the	  popula<on	  exchange	  rates	  between	  
the	   two	   islands	   were	   es<mated	   through	   the	   Transi<ons	  
probabili<es	  (TP).	  An	  extra	  outside	  area	  was	  included.	  	  
Acknowledgments:	  
References: 
(1)  Whitehead,	  H.	  2009.	  SOCPROG	  programs:	  analyzing	  animal	  social	  structures.	  Behavioral	  Ecology	  and	  Sociobiology.	  63:	  765-­‐778	  	  
(2)Whitehead,	  H.	  (2009).	  Programs	  for	  analyzing	  social	  structure	  WriPen	  by	  Hal	  Whitehead	  Department	  of	  Biology,	  1–78.	  
This	  work	  was	   funded	   by	   the	   EU	   PCT-­‐MAC	   2007-­‐2013	   Program	   for	   transna<onal	   coopera<on.	  Work	  was	   partly	   supported	   by	   CIRN	   (Centro	   de	   Inves<gação	   de	  
Recursos	  Naturais,	  University	  of	  the	  Azores).	   It	  was	  also	  funded	  by	  FEDER	  through	  the	  COMPETE	  Program	  and	  by	  FCT	  under	  the	  mul<annual	  fund	  (PEst-­‐C/MAR/
LA0015/2011).	  BO	  was	  supported	  by	  Projecto	  Estagiar-­‐L	  grant	  N	  PL121826.	  MF	   is	  suporYed	  by	  FRCT	  grant	   	  M3.1.5/F/004/2009	  and	  M3.1.2/F/028/2011.	  Photos	  
were	  gratefully	  given	  by	  the	  following	  Whale	  Watching	  companies:	  Espaço	  Talassa,	  Futurismo,	  Picos	  de	  Aventura	  and	  Terra	  Azul.	  	  
Figure	  1.	  Map	  of	  the	  two	  selected	  areas	  for	  the	  study.	  PIC:	  Pico	  Island;	  SMG:	  
São	  Miguel.	  	  
From	   2005	   to	   2012	   photographs	   from	   diﬀerent	   opportunis<c	  
sources	  were	   pooled	   together	   in	   a	   common	   database	   catalogue	  
developed	  by	  the	  MONICET	  project	  (www.monicet.net).	  	  
	  
Sperm	  whales	  seem	  to	  spend	  more	  <me	  in	  SMG	  than	  in	  PIC	  (<me	  IN),	  
however	   they	   also	   spend	  more	   <me	   outside	   the	   study	   area	   in	   SMG	  
(<me	  OUT)	  (Table2).	  Analysis	  showed	  very	  low	  probabili<es	  of	  moving	  
from	   Pico	   to	   São	   Miguel	   and	   vice	   versa.	   The	   data	   collected	   do	   not	  
support	  a	  signiﬁcant	  exchange	  of	  popula<on	  between	  the	  two	  areas.	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THEME 
 
Interdisciplinary approaches in the study of marine mammals 
 
Several centuries ago, when transoceanic travels and exploration were in their infancy, most 
oceans and water masses experienced a close to pristine situation characterized by an 
ecological equilibrium. Man itself was barely a part of the equation. Populations of predators 
and prey were relatively stable and fluctuated naturally. Natural disasters have occurred 
throughout history but until recently effects were more localised. Climate change also 
occurred but at a slower rate with gradual impacts.  In the past exploitation of marine 
resources and their ecosystems increased in response to human needs, albeit rather limited by 
the available technology. However, with the advent of industrialization, and increased 
technical resources available to man, this has led to a change in equilibrium which was once 
favourable to the environment. Man is now capable of overfishing, causing direct changes in 
the environment at spatial and temporal scales never before imagined. As a consequence, the 
impacts of anthropogenic factors are now more frequent and intense, and have far exceeded 
the magnitude that the natural world was able to cope with by itself. Undoubtedly at present 
we are faced with new, diverse and unexpected challenges. Renewable energy is now being 
produced in the marine environment. There is an increased concern with the effects of climate 
change, the depletion of natural resources, the potentially irreversible transformation of 
ecological systems and the loss of traditional economic activities and associated human 
cultures. Therefore, mankind is now striving for solutions and alternatives. Combining 
ecological and biological subjects with emerging disciplines such as marine environmental 
history and historical marine ecology, culture and governance of the sea, marine biodiversity 
and its economy, it is possible to better understand the evolution of the marine environment 
as well as our relationship with this ecosystem. It is our expectation that building on innovative 
data collection and techniques in the context of interdisciplinary research and the application 
of integrated processes that build on established concepts and current trends, to inform future 
 
 
prospects. The 27th ECS conference will promote informed insights and perceptions about how 
to shape a better future for marine mammals, and by extension, a better future for us all.
 
 
ORGANIZATION 
European Cetacean Society,
Instituto da Conservação da Natureza e das Florestas
 
 
 
CONFERENCE ORGANIZING COMMITTEE
Marina Sequeira (Chair) (RNES 
Escola de Mar), Inês Carvalho
Rita Amaral (FCUL; APCM), Tiago Marques
(Escola de Mar; APCM), Nina Vieira
APCM), Andreia Pereira (Escola de Mar; APCM)
Andreia Sousa (Escola de Mar; APCM)
Farinha (RNES – ICNF), José Fernando Gonçalves (Municipality of Setúbal)
(Municipality of Setúbal), Roland Lick
Oliver (ECS), Hanna Nuuttila (ECS)
 
CONFERENCE SCIENTIFIC COMITTEE
Cristina Brito (Chair) (CHAM 
(RNES – ICNF), Inês Carvalho
Marques (CREEM – University of St. Andrews)
Jauniaux (ECS), Joanne O’Brien
Strandings Scheme), Mónica Silva
APCM). 
 
 
6 
 Escola de Mar, Associação Para as Ciências do Mar
. 
 
– ICNF), Cristina Brito (CHAM – Centre for Overseas History; 
 (Escola de Mar; APCM), Cristina Picanço (CIUHTC;
 (CREEM – University of St. Andrews)
 (Escola de Mar; APCM), Francisco Martinho
, Inês Gonçalves (Escola de Mar; APCM)
, Ana Pinela (University of Barcelona)
 (ECS), Ayaka Öztürk (ECS), Aviad Scheinin
. 
 
– Centre for Overseas History; Escola de Mar),
 (Escola de Mar; APCM), Ana Rita Amaral (FCUL; APCM)
, Graham Pierce (University of Aberdeen)
 (ECS), Tilen Genov (ECS), Barry McGovern 
 (IMAR, University of Azores), Cristina Picanço
 
, RNES – 
 
 APCM), Ana 
, Nazaré Rocha 
 (Escola de Mar; 
, 
, João Carlos 
, Lídia Jorge 
 (ECS), Toby 
 Marina Sequeira 
, Tiago 
, Thierry 
(Scottish Marine 
 (CIUHTC; 
7 
 
 
ABSTRACT REVIEWERS 
Aleta Hohn, Alexandre Gannier, Ana Cañadas, Ana Pinela, Ana Rita Amaral, Andrew Brownlow, 
Anneli Englund, Antonio Fernández, Aude Pacini, Aviad Scheinin, Ayaka Öztürk, Barry 
McGovern, Bayram Öztürk, Begoña Santos Vasquez, Benoit Simon-Bouhet, Boris Culik, Bruno 
Cozzi, Carl Kinze, Caroline Weir, Christina Lockyer, Colin MacLeod, Conor Ryan, Cristina Brito, 
Cristina Picanço, Danielle Gibas, Emer Rogan, Giancarlo Lauriano, Giovanni Di Guardo, Graham 
Pierce, Giuseppe Notarbartolo di Sciara, Hanna Nuuttila, Inês Carvalho, Iwona Pawliczka, Jakob 
Tougaard, Javier F. Aznar, Jennifer Learmonth, Jeremy Kiszka, Jérôme Spitz, Joanne O’Brien, 
Juan Antonio Raga, Lee Miller, Manuel Castellote, Manuel Garcia Hartmann, Marina Sequeira, 
Mercedes Fernández, Mónica Silva, Nick Tregenza, Patrick Pomeroy, Paul Jepson, Paul 
Natchigall, Pavel Goldin, Peter Evans, Phil Clapham, Philip Hammond, Philippe Verborgh, 
Roland Lick, Rus Hoelzel, Sara Heimlich, Sarah Canning, Sarah Dolman, Simon Berrow, Simone 
Panigada, Thierry Jauniaux, Tiago Marques, Tilen Genov, Tiu Similä, Vincent Janik.  
 
 
STUDENT VOLUNTEERS 
Aixa Morata, Ana Mafalda Correia, Ana Melo, Ana Sofia Borges, Ayca Eleman, Aylin Akkaya, 
Catarina Bôto Machado, Catarina Morgado, Cristina Contreras Olmedo, Dunja Jusufovski, 
Eleonore Meheust, Elisa Gonzalez Andreo, Esther Brihaye, Ewelina Heil, Harriet Keevil, Inês 
Cunha, Inger Van den Bosch, Irmina Plichta, Janaina Remor, Jordi Salmona, Lauren Hughes, 
Maria Loureiro, Maria Teixeira Pinto, Marine Gonzalez Sanchez, Micha Wynne, Miguel Grilo, 
miriam Paraboschi, Nadia Sofia Morado, Nina Majnari, Raquel Soley, Rebecca Boys, Rita 
Duarte, Sandra Rybicki, Sofia Esteves da Silva, Sumeyra, Vera Jordão. 
 
  
 
 
MAIN SPONSOR 
 
 
 
 
 
 
 
 
 
SPONSORS 
 
 
 
 
 
 
 
  
 
 
 
8 
 
288 
 
 
E36 
Analysis of residence patterns of Sperm whales (Physeter macrocephalus) in Azores Islands 
using opportunistic data 
 
Beatriz Olveira1, Marc Fernandez1,2, José Azevedo1,2  
 
(1) Department of Biology, University of the Azores, Rua Mãe de Deus 13, 9501-801, Ponta Delgada, 
Azores, Portugal 
(2) Centro de Investigação de Recursos Naturais(CIRN)/ Universidade dos Açores 
 
olveira.bea@gmail.com 
 
Sperm whales are one of the main targets of the whale watching operations on the Azores 
archipelago. Observations made from commercial platforms, many of which collected in the 
context of the MONICET project, provide a low-cost and large dataset from which to study this 
species. The aim of this study is to analyze the residence patterns of sperm whales in selected 
areas of the Azores archipelago. Data was collected from 2005 to 2012 and comprises two 
different geographic areas (the islands of Pico Island and of Sao Miguel). A total of 1133 
photographs were obtained from different opportunistic platforms and pooled together in a 
common database. Animals were individually identified using photo-identification methods. 
Residence times were analyzed by plotting lagged identification rates against time lag and 
fitting a series of population models implemented in Socprog 2.4 program. Selection of the 
best fitting models was determined using the lowest Quasi Akaike Information Criterion (QAIC) 
value. A total of 391 animals were identified in Pico (resighting rate of 27%) and 199 animals 
were identified in Sao Miguel (resighting rate of 23%). Some of the individuals have been 
resighted in both islands suggesting the existence of movements between islands. Preliminary 
results show that sperm whales spend 14.13 days around Sao Miguel Island and 4.12 days 
around Pico Island. Expected results will elucidate if there is a meaningful population exchange 
between islands. 
 
 
 
 
 
 
